This manuscript presents in-situ airborne BC measurements in the springtime Arctic in Alaska. The authors discuss briefly the occurrence of BC enhancement in the free troposphere due to long-range pollution transport and the depletion of BC in the Arctic boundary layer. The latter issue is evaluated more thoroughly by a detailed analysis of the measurement data and the application of a box model. The authors thus elaborate a very important aspect by relating advected BC to its deposition on snow and ice and compare their results to surface measurements. Understanding the behavior of BC in the Arctic is of high relevance for understanding Arctic climate change. This work is clearly structured and the figures support the key findings. I recommend publication of this manuscript in ACP after consideration of the comments below.
General comments

C5450
In the introduction, p. 15170, lines 11ff, there is a brief discussion of the different characteristics of sulfate and BC aerosol. I understand that your main goal of argumentation is the possible importance of dry deposition of BC. However, a more detailed consideration, including references, of the mixing state and therefrom resulting characteristics of BC aerosol advected to the Arctic and a clarification of your mixing state assumption for this paper will improve the introduction (e.g. Schwarz et al., 2008; Subramanian et al., 2010; Moffet and Prather, 2009, Shiraiwa et. al, 2007) . BC emission is usually accompanied by emission of various types of trace gases (SO2 -coal combustion, organic vapors -anthropogenic and BB etc.) that might condense on it in the course of transport (aging). So BC aerosol might not be as pure as I understand from your introduction. Especially, during Arctic springtime, when weather conditions are relatively stable and little wash-out happens, even BC coated with more hydrophilic compounds might survive transport to the Arctic.
The use of the box model complements your measurements very well and makes them comparable to surface station observations of BC loadings in snow. The general functioning of the model is explained sufficiently in the paper, however, there are a few details that deserve elaboration: Did you develop this box model especially for this study? If so, you should state it, if not, then a reference should be given. After the introduction of the model you present the results right away with little discussion on how you derived them. The paragraph on p. 15180, lines 4ff, is not clear to me: How many values did you try between 1 and 8 hrs? I would expect to see the same number of lines as selected kbl's (or an area comprising all assumed values) in Fig. 10 . It is not clear which value the red curve depicts (single assumption for kbl or an average?). line 6: "The model *better* reproduces the . . .", here I don't understand what you compare the removal efficiency factors between 0.1 and 1 to. To which kbl value(s) does this range correspond? You should also formulate an argument why you focus on 5 % removal efficiency for the following calculation. By displaying the model results in a graph you can give the readers the chance to see for themselves how robust the model output is and include much of the discussion in a single figure. C5451 p.15172f, line 25ff: This sentence should be rephrased for more clarity. ("increase with altitude" and "with increasing altitude from the lower to upper troposphere" is redundant) It is not clear to me if you mean both, the blue and red curve given that the blue curve continues like the red one >5.5 km, or only the red curve.
p.15173, line 4ff: Do you refer to the Texas Air Quality Study shown in Fig. 2 p.15173, line 26f: red points, do you include or exclude data points that might be influenced by the aircraft's own off-gas during take-off or landing (if your instrument was already acquiring data during that time)? Technical Comments Figure 1 : The aircraft base, degree latitude and longitude and a scale should be indicated. 
